INTRODUCTION
DOOR syndrome is an acronym, suggested by Cantwell in 1975 , to describe the combination of Deafness, Onychodystrophy, Osteodystrophy, and mental Retardation. Since then several cases with these features have been documented in the literature. The inheritance is probably autosomal recessive. An autosomal dominant form has been reported which is not associated with mental retardation (Rajab et al., 2000) . We report three unrelated Brazilian children with clinical features of DOOR syndrome. One of these patients also has a congenital cardiac defect.
CLINICAL REPORT Case 1
This male is the single child of healthy and unrelated parents. Father and mother were 22 and 29 years old, respectively, at the time of conception. He was born at term, by cesarean section, after an uneventful pregnancy. Birth weight was 2750 g and length 45 cm. At birth hand and foot abnormalities and a heart murmur were noted. A ventricular septal defect was detected.
At 3 months he developed seizures that have persisted until now. At 9 months an audiometric evaluation showed bilateral sensorineural hearing loss. Motor development was delayed: he held up his head and sat without support at 10 months of age, walked without support at 2 1 2 years and did not developed speech until 5 years of age. When he was first seen, at 2 3 4 years, his length was 93 cm (50th centile), weight 12.5 kg (25th centile) and his head circumference 46 cm (o2nd centile). His scalp hair was normal, eyebrows were bushy with synophrys and eyelashes were slightly long. The palpebral fissures were horizontal, the nasal tip broad and the ears mildly prominent. Hand abnormalities were bilateral and symmetrical. He had finger like thumbs, with hypoplastic nails on both fingers and toes. There were no distal phalanges in fingers except on the 3rd digit where it was hypoplastic. The feet had hypoplastic nails and there were no distal phalanges of toes (Figure 1a-c) . He used glasses because of myopia and astigmatism. Hand radiographs showed the absence of distal phalanges on the 2nd, 4th and 5th fingers and a hypoplastic terminal phalanx of the 3rd digit. Feet radiographs showed the absence of distal phalanges on the 2nd, 3rd and 4th toes and of the middle and terminal phalanges of the 5th (Figure 1d and e). CT scan of the brain showed punctiform calcification in the occiptotemporal right region, presence of a cavum septum pellucidum and mildly enlarged frontal cortical ridges. Magnetic resonance imaging (MRI) showed the presence of a cavum septum pellucidum and cavum vergae. Brain stem auditory evoked responses showed bilateral sensorineural hearing loss. Echocardiogram revealed a ventricular septal defect. The urinary tract ultrasound was normal. Cytogenetic studies demonstrated a normal male karyotype and gas chromatography of the urine (CG-MS) was normal.
Case 2
A 3-year-old girl. She was adopted at birth and there is no data about her original family. She was born after vaginal delivery and meconium was noticed. Her birth weight was 2450 g and length 48 cm. The Apgar score was 2, 5 and 8, respectively after 1, 5 and 10 min and she developed jaundice requiring phototherapy. Her development was delayed: she held up her head at 15 months and walked at 30 months. On physical examination we observed a low nasal bridge, a cupid bow to the upper lip, a submucous cleft palate, hypertelorism, large thumbs, hypoplastic distal phalanges, absent nails on 5th fingers, shortening of all toes with absent nails (Figure 2a-c) . Dermatoglyphics showed an arch pattern on all fingers. Radiological examination demonstrated absent 5th distal phalanges and hypoplastic 2nd to 4th phalanges and absent distal phalanges of the 5th toes (Figure 2d, e) . A CT scan showed slightly dilated ventricles. Brain stem auditory evoked responses demonstrated profound sensorineural deafness. Echocardiogram, renal ultrasound, electroencephalogram, karyotype (46,XX) and gas chromatography of urine (CG-MS) were normal.
Case 3
A 2-year-old girl, was the third child of a healthy, non consanguineous 35-year-old mother and 39-year-old father. She was born after an uneventful pregnancy by cesarean section. Her birth weight was 2900 g and length 48 cm. At birth hypoplastic and absent nails were noted. At 5 months she developed tonic-clonic generalized seizures controlled with carbamazepine and phenobarbital. She held up her head at 6 months and walked unsupported at 12 months. At 2 years old her weight was 10.8 kg (10th centile), her length 79 cm (3rd centile) and her OFC 46 cm (2nd-50th centile). Her ears were small, distal phalanges were hypoplastic with hypoplastic nails on the 2nd to 4th fingers and absent on 1st and 5th fingers; her toes were mildly short with hypoplastic nails. Dermatoglyphics showed an arch pattern on all fingers. Radiological examination showed absent distal phalanges of the 5th fingers and toes and hypoplastic distal 1st-4th phalanges (Figure 3) . Brain stem auditory evoked responses demonstrated bilateral sensorineural deafness. Echocardiogram, renal ultrasound were normal. Karyotype was 46,XX and gas chromatography of urine was normal.
DISCUSSION
The DOOR syndrome is a rare inherited condition apparently with genetic heterogeneity. The features recognized as part of the syndrome are absent phalanges, absent or hypoplastic nails, sensorineural deafness, mental retardation, seizures, and a characteristic face comprising a broad nose with large nostrils and a thin upper lip with a long philtrum. As noted by Rajab et al. (2000) , the cases comprising these features but without mental retardation have an autosomal dominant pattern of inheritance, while those with mental retardation can be divided into two groups. In the first group there is increased 2-oxoglutarate excretion, early onset of seizures and a progressive course leading to blindness, deafness and early death. This group is probably autosomal recessive. In the other group organic acid abnormalities are not present and the outcome tends to have a milder course and does not show severe neurological deterioration or blindness. The pattern of inheritance in this group is unclear. Eronen et al. (1985) and Le Merrer et al. (1992) described patients with similar features to DOOR syndrome with additional involvement of renal and cerebral systems and these features were denominated as Eronen syndrome. Winter (1993) drew attention to the overlap between Eronen syndrome and DOOR syndrome and suggested that they are likely to be identical. Thornton et al. (1994) reported two sisters who, besides the clinical features of DOOR syndrome, had cardiac defects and urinary tract abnormalities. The authors also proposed that the two syndromes are in fact one with a greater spectrum of anomalies than previously recognized. Patton et al. (1987) described three children with the DOOR syndrome presenting also with severe seizure disorder and an increased level of 2-oxoglutarate in both plasma and urine, suggesting an inherited metabolic disorder. In 1993, Lin et al. syndrome according to the clinical severity. They observed that patients who have convulsions beginning in the first year of live were severely affected and have more severe ocular abnormalities. Rajab et al. (2000) proposed a classification of DOOR syndrome in two types: Type I, with increased 2-oxoglutarate and early onset of seizures and progressive course leading to blindness, deafness and early death. Type II, not associated with organic acid abnormalities and with a mild neurological involvement. Table 1 summarizes the clinical findings of the 14 cases of type I and eight cases of type II described in the literature, comparing them with the three cases reported here.
The patients reported here have the main clinical features of DOOR syndrome. No organic acid abnormalities were detected in any of the cases. Patients 1 and 3 developed seizures before 6 months of age. The patient 1 had moderate neurological involvement although with microcephaly and poorly controlled seizures. He is attending a special school for hearing impairment at 5 years, and although he did not develop speech he can communicate in signs with his mother. The ocular involvement (myopia and astigmatism) is apparently not progressive. Patient 3, until 2 years old, had mild delayed development. Patient 2 does not have seizures but has moderate neurological involvement and has been attending a special school for hearing impairment. According to Rajab et al. (2000) , our patients may be classified as Type II.
One of the patients (case 1) also presented with congenital heart defect suggesting this is part of the clinical spectrum of the syndrome. Qazi and Smithwick (1970); Cantwell (1975) ; Nevin et al. (1982) ; Qazi and Nanguia (1984) ; Bos et al. (1992) . 
